SUMMARY In view of the high incidence of rickets in infants of women practising purdah (the use of veils) in northern Nigeria we conducted a study on plasma calcium, phosphate, and serum 25-hydroxyvitamin D (25 OHD) concentrations in pregnant Nigerian women and in cord blood obtained from the newborns. Plasma calcium, phosphate, and serum 25 OHD concentrations were lower in practising women and their newborns than those not practising purdah and their infants, respectively. The concentrations of 25 OHD in all Nigerian woman were greater than those observed in caucasian women in the United Kingdom. These data emphasise the role of exposure to sunshine in regulating serum 25 OHD concentrations and the adverse effect of deliberate exclusion of sunshine and are consistent with previous data indicating hypovitaminosis D in purdah clad women and their newborns in Saudi Arabia. These data do not, however, provide an explanation for the pathogenesis of the high incidence of neonatal rickets and -tetany in infants born of purdah clad woman as these women have 25 OHD concentrations greater than those in caucasian women in the United Kingdom.
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The religious practice of purdah (the use of veils by women) has recently been shown to be associated with a high prevalence ofvitamin D malnutrition in women in Saudi Arabia. ' 2 As infants of Muslim women practising purdah in northern Nigeria are known to develop neonatal tetany and congenital rickets3'4 whereas infants of non-purdah women do not present with such problems, we examined the possibility that the practice of purdah may cause vitamin D malnutrition in Nigerian women. This is important as hypovitaminosis D during pregnancy is related to the occurrence of myopathy and pathological fractures in women' and neonatal tetany and rickets in infants.68 It may also be associated with secondary hyperparathyroidism in neonates.9 As expected, women practising purdah and their infants had noticeably lower serum 25-hydroxyvitamin D (25 OHD) concentrations than those who did not and their newborns. Despite this difference the concentrations of 25 OHD in these women were appreciably greater than those found in caucasian and Asian women in the United Kingdom. These observations raise some important and fundamental questions about the pathogenesis of the high incidence of rickets in infants of women practising purdah in Nigeria. 
Results
Women confined to purdah had significantly lower calcium and phosphate concentrations than those not practising purdah (Table) . Some of the women practising purdah had low albumin concentrations; the difference in plasma calcium concentrations in the two groups persisted in spite of the "correction" aimed at compensating for albumin concentrations. Alkaline phosphatase activity, though higher in the nonpurdah women, was not significantly different from that in the purdah women.
Calcium and phosphate concentrations in plasma obtained from cord blood samples from neonates of purdah women were significantly lower than those from neonates of non-purdah women. There was no significant difference in albumin concentrations or alkaline phosphatase activity between cord plasma samples from these two groups (Table) .
The mean 25 OHD concentration (mean: 53; range: 37-64 nmol/l (mean 20; range: 15-25 ng/ml)) in sera of purdah practising women was significantly lower (p < 0.002) than that in women not practising purdah (mean: 90; range: 68-150 nmol/I (mean 37; range: 26-60 ng/ml)) (Fig. 1) . 25 OHD concentrations in all neonates (cord sera) were lower than those in sera of their respective mothers. The mean 25 OHD concentration in cord sera of neonates born of woman practising purdah (mean: 31; range: 24-59 nmol/l (mean 13; range: 10-24 ng/ml)) was significantly lower (p < 0 002) than that in neonates born of women not practising purdah (mean: 58; range: 35-79 nmol/I (mean 23; range: 14-32 ng/ml)) (Fig. 2) . All 25 OHD concentrations, both in maternal and cord plasma from the purdah and non-purdah groups, were significantly greater than those found in caucasians, Asian mothers, and neonates at The Royal Free Hospital in London (Fig. 1 This point is further supported by the fact that plasma vitamin D concentrations in this study were significantly lower in women confined in purdah. The Okonofua, Houlder, Bell, Dandona purdah system is practised in the Moslem community in Nigeria and entails the confinement of married women to their homes. When they do go out, they are covered with a thick dark dress and a veil, thus limiting their exposure to sunlight. The lower concentrations of 25 OHD in the purdah clad women was clearly attributable to inadequate exposure to sunlight. The median concentration of 25 OHD in purdah women in this study was within the caucasian range, but much higher than the values published for vegetarian Asians in the United Kingdom. Although no clear deficiency of 25 OHD was shown in the purdah women, this study identified a population that is clearly susceptible to the development of vitamin D deficiency. Such susceptibility might become overt if additional factors, such as severe malnutrition or repeated pregnancies, were to operate. A more extensive study of this population may, indeed, show some women with a clear cut deficiency of this vitamin.
This study also showed that 25 OHD in cord blood was consistently lower than that in maternal blood in both purdah and non-purdah women. This confirms the concept of the concentration dependent passage of this vitamin across the placenta, as has been shown in caucasian,7 Asian vegetarian,9 12 and Saudi Arabian women.' It refutes the findings of Heckmatt et al,l" who found consistently higher cord concentrations of 25 OHD when maternal concentrations were correspondingly low: differences in assay techniques may have accounted for these differences.
The surprising and discordant fact, however, is that in both purdah clad and non-purdah clad women 25 OHD concentrations were significantly greater than those in caucasian and Asian7912 women in the United Kingdom and purdah clad women in Saudi Arabia.' This suggests that even purdah clad Nigerian women, despite greater skin pigmentation, have a greater effective exposure to sunlight than caucasian women in Britain; why the purdah clad Nigerian woman have significantly lower calcium and phosphate concentrations than both caucasians in the United Kingdom and non-purdah clad women in Nigeria remains, however, unexplained. Whether the eating habits of purdah clad women in this study lead to concomitantly diminished dietary calcium and phosphate intake is an issue that requires further investigation. A similar discrepancy was observed when we examined the data obtained from cord sera. 25 OHD concentrations in cord sera of neonates from purdah clad Nigerian women were significantly lower than those from babies of non-purdah clad women; they were, however, greater than those observed in caucasian newborns: yet, their calcium concentrations were lower than those in non-purdah Nigerian and caucasian pregnant women. Whereas the increased incidence of neonatal hypocalcaemia and tetany are Vitamin D nutrition in pregnant Nigerian women at term and their newborn infants understandable in Asian babies in the United Kingdom and in Saudi Arabian babies, the occurrence of hypocalcaemia in Nigerian babies remains unexplained. It should be mentioned that plasma calcium concentrations in non-purdah clad Nigerian women in our study were similar to those reported by Olatunbosun et al.4 These observations may again be due either to concomitant calcium malnutrition or to one of several biological mechanisms: a lower conversion rate of 25 OHD to 1,25(OH)2D in Nigerians; a diminished response of the enterocyte to 1,25(OH)2D; a diminished response of parathyroid hormone hypersecretion to hypocalcaemia; a diminished response of end organs to secondary hyperparathyroidism.
To date there has been no report of racial differences affecting any of the above mechanisms. We are currently investigating whether the relations between calcium, 25 OHD, 1,25(OH)2D, and parathyroid hormone concentration among Nigerian women are different to those in caucasian woman. their newborn infants.
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